To compare the effect of differing health care delivery models, specifically, gatekeeper (GK) vs direct access (DA) routes, on melanoma outcome as measured by tumor thickness and cancer stage at diagnosis.
Results: Of 234 patients, 168 (72%) were referred through the DA route and 66 (28%) through the GK route. A significant association was found between physician delay and access route; patients in the DA group underwent biopsy sooner (Յ3 months vs Ͼ3 months) than those in the GK group (PϽ.001). No significant difference was observed in stage at diagnosis (predominantly stage IA), proportion of nodular melanoma (DA 4% vs GK 2%), patient delay, or median tumor thickness between DA and GK routes (0.42 mm vs 0.50 mm, respectively). A trend toward a greater proportion of histologically ulcerated melanoma was observed in the DA group compared with the GK group (12% vs 5%, respectively; P=.06).
Conclusions: This pilot study demonstrated no difference in outcome between GK and DA routes as measured by melanoma thickness and stage, although patients in the DA group underwent diagnostic biopsy sooner than those in the GK group. The potential effect of health care models on melanoma outcomes merits further study.
Arch Dermatol. 2007 ;143: [30] [31] [32] [33] [34] [35] [36] T HE MOST IMPORTANT PROGnostic factors in cutaneous melanoma are Breslow thickness and cancer stage at diagnosis. [1] [2] [3] [4] Whether differing health care delivery models influence these melanoma outcome measures is largely unknown. Recent studies suggest that cancers for which effective screening services are available, including breast, cervical, colorectal cancer, and melanoma, may be diagnosed at earlier stages in health maintenance organization (HMO) enrollees than in fee-for-service (FFS) plan participants. [5] [6] [7] [8] Improved survival rates for melanoma have also been demonstrated in Medicare patients enrolled in HMOs compared with matched patients enrolled in FFS plans. 9 These findings have been attributed to diagnosis at earlier stages rather than to differences in health care delivery, but have largely been derived from analyses of Medicare data and are, thus, limited to populations 65 years or older. Increased scrutiny of the effect of differing health care models on melanoma outcome in all age groups is lacking, as is a broader analysis of tumor thickness and other clinicopathologic factors in combination with American Joint Committee on Cancer (AJCC) stage at diagnosis.
Heightened public and professional awareness of the correlation between early diagnosis and treatment of cutaneous melanoma and improved survival has intensified the effort to identify sources of delay in diagnosis. [10] [11] [12] [13] However, published data on the effect of patient delay in seeking care and physician delay in obtaining a diagnostic biopsy are inconclusive, and most studies fail to demonstrate a correlation between delay in diagnosis and increased tumor thickness. [12] [13] [14] [15] [16] [17] [18] While various studies have suggested that diagnostic accuracy of melanoma improves with specialty training in dermatology, [19] [20] [21] [22] [23] few have specifically addressed the role of the health care delivery model on melanoma outcome or have been performed outside of the older Medicare population. 5, 9 We conducted a retrospective study to assess the role of direct dermatology access compared with primary care/gatekeeper-regulated specialty access on melanoma outcome as measured by tumor thickness and cancer stage at diagnosis.
METHODS
Institutional review board approval for the study was obtained from Stanford University Medical Center and Emory University. Retrospective medical record review was conducted for all patients with an International Classification of Diseases, Ninth Revision, diagnosis of cutaneous melanoma who were referred to the Stanford Pigmented Lesion and Cutaneous Melanoma Clinic for evaluation or treatment between January 1, 1996, and December 31, 2000. This time frame was selected as a period of high managed-care activity at Stanford Hospital and Clinics, with patients in managed-care programs constituting up to 38% of the Stanford Dermatology Clinic payer mix (range, 32%-38% per fiscal year assessed). Since January 1, 2001, Stanford Hospital and Clinics has no longer accepted managed-care contracts.
Patients belonging to an exclusive provider organization, capitated HMO, or referred HMO were stratified to the gatekeeper (GK) group, whereas patients who self-paid or belonged to MediCal (California Medicaid program), Medicare, or a preferred provider organization were stratified to the direct access (DA) group. Patients belonging to the Kaiser Permanente HMO were not included in this analysis because DA to dermatology occurs within this health plan in northern California. All patients in the GK group were referred to the Stanford Pigmented Lesion and Cutaneous Melanoma Clinic by a primary care provider (family practice vs obstetrics-gynecology) who either obtained a biopsy specimen of the suspect skin lesion on initial examination or subsequently referred the patient to a health-plan affiliated dermatologist or surgeon for evaluation and diagnostic biopsy. All patients in the DA group were initially seen by a dermatologist for evaluation of a skin lesion that subsequently proved to be melanoma.
To construct variables reflecting diagnostic delay, information was retrieved from each medical record about patient delay and physician delay (ie, professional delay). Patient delay was defined as the interval between the patient first noticing the suspect skin lesion and medical presentation to a dermatologist, primary care physician, or other health professional. This measurement was based on the patient's self report of how long it took to get medical attention for the skin lesion. Physician delay was defined as the interval between patient's initial medical presentation and a diagnostic skin biopsy, as objectively measured by the date of referral from the GK to a dermatologist (for patients in the GK group), the date the patient was first seen by a dermatologist, and the date when a biopsy of the melanoma was initially obtained. Referral time from melanoma diagnosis to initial Stanford Pigmented Lesion and Cutaneous Melanoma Clinic visit was not included in physician delay because a diagnosis of primary melanoma was required for referral to this clinic. The time frame for physician delay was coded as no delay if the patient underwent diagnostic skin biopsy at the first health care provider visit. For statistically meaningful analysis, delay categories were divided into 3 months or less and more than 3 months for patient delay, and no delay, 3 months or less, and more than 3 months for physician delay.
Primary tumor characteristics were analyzed according to health care model to identify statistically and clinically important differences. Histopathologic characteristics included in situ vs invasive melanoma, Breslow thickness, presence or absence of ulceration, histogenetic subtype, anatomical site, and pathologic stage at diagnosis, according to the AJCC 2002 melanoma staging system. 24 Additional information included patient age, sex, and race/ ethnicity, and personal or family history of melanoma; anatomical site and clinical appearance of the lesion (pigmented vs amelanotic); and specialty of the physician who performed the biopsy (dermatologist or primary care physician). Exclusion criteria included lack of histopathologic confirmation of cutaneous melanoma on initial Stanford visit, or GK referral to a dermatologist because of an unrelated skin disorder that led to an incidental diagnosis of cutaneous melanoma.
We considered that the predominance of thin lesions in our sample may skew the median Breslow depth and, thus, obscure a clinically important difference between the access routes for this factor. Therefore, we analyzed tumor thickness by access group using 2 samples: all tumors and tumors thicker than 1.0 mm. Given the prognostic importance of histologic ulceration, we similarly analyzed our sample for this histologic feature for both all tumors and tumors thicker than 1.0 mm.
Given the large number of missing data points for the patient delay data set as a result of incomplete patient recall, we performed a sensitivity analysis to gauge the robustness of our findings. In the case of patient delay, we alternately analyzed all missing values in the context of 2 scenarios: all missing data actually represented patient delay of 3 months or less, or all missing data actually represented patient delay of more than 3 months. Analyzing patient delay under these 2 extreme scenarios provided information on the extent of the validity of our study results; that is, a change in our results in the face of these hypothetical worst case scenarios would call into question the validity of our results, whereas no change would suggest that our results were valid.
Descriptive and hypothesis-driven statistics were performed using SAS statistical software (SAS Institute Inc, Cary, NC). Categorical variables were analyzed using the 2 test when fewer than 20% of table cells contained expected counts of 5 or fewer or the Fisher exact test when 20% or more of the table cells contained expected counts of 5 or fewer. Nonparametric continuous variables (eg, Breslow depth) were analyzed using the Wilcoxon rank sum test. Parametric continuous variables (eg, age at diagnosis) were analyzed using the 2-sample t test. Statistical and marginal significance were defined as PՅ.05 and PՅ.10, respectively.
RESULTS
Two hundred thirty-four eligible patients were identified during the study period, 168 (72%) from the DA group and 66 (28%) from the GK group. Patient characteristics according to health care delivery model and system/ tumor characteristics for the entire study cohort are given in Table 1 . Data were unavailable for 52 patients (35 in the DA group and 17 in the GK group) for the patient delay analysis; 2 patients (GK group) for the physician delay analysis; 4 patients (3 in the DA group and 1 in the GK group) for the Breslow thickness analysis; and 1 patient (GK group) for the histogenetic subtype analysis. The missing information for patient delay was the result of the subjective nature of this data point. Data extracted from the medical records revealed that these patients were unable to accurately recall when they first became aware of the lesion that later proved to be melanoma or that this information was not recorded; patient delay in these cases was coded as unknown.
No difference was observed between the DA and GK groups in terms of sex, race/ethnicity, family history of melanoma, or presence of atypical moles. However, a greater proportion of patients in the DA group were older compared with the GK group (mean age, 55±16 years vs 49±16 years, respectively; P=.01) and had a personal history of melanoma (11% vs 2%, respectively; P=.02; Table 1 ).
Our study sample reflected the prevalence of thin melanoma in the general population (65% of melanomas were Յ1 mm thick) and demonstrated a highly left-skewed AJCC stage distribution in both access groups (75% stage 0 or I). No statistically significant difference was observed between access routes for median Breslow thickness or in the proportion of in situ vs invasive melanoma, AJCC stage, histologic subtype, melanoma pigmentation (amelanotic vs visibly pigmented), and anatomical site ( Table 2) . Although tumors were relatively thicker in the GK group for both all tumors (DA 0.42 mm vs GK 0.50 mm) and the subgroup analysis consisting of tumors thicker than 1.0 mm (DA 2.0 mm vs GK 2.40 mm), these differences were neither statistically nor clinically significant based on estimated 5-year survival according to the 2002 AJCC melanoma thickness classification. A significant difference, however, was observed in the proportion of patients with histologically ulcerated melanomas, with a higher proportion of ulcerated tumors occurring in the DA group for both all tumors (DA 12% vs GK 5%; P=.06) and for tumors thicker than 1.0 mm (DA 28% vs GK 11%; P=.02).
For patient delay, no significant difference was observed between the DA and GK groups (32% vs 26% for the Յ3-month time frame and 47% vs 49% for the Ͼ3-month time frame, respectively, P=.64) ( Table 2 ). The sensitivity analysis (assuming all missing data fell in the Յ3-month or Ͼ3-month time frame) demonstrated no change in study results (P=.76 and P=.37, respectively), which suggests that our findings were valid ( Table 3) .
Analysis of physician delay revealed a significant difference between comparison groups, with 147 patients (88%) in the DA group undergoing immediate biopsy (no delay) at the initial dermatologist visit, compared with 29 patients (44%) in the GK group in whom a biopsy specimen was obtained at the initial primary care physician visit. Likewise, there were more patients with delay of both 3 months or less and more than 3 months in the GK group compared with the DA group (38% vs 8% and 15% vs 4%, respectively, P = .001) ( Table 2) .
COMMENT
Limited data are available on the effect of health care systems on melanoma stage at diagnosis, and most studies examining HMO effects on cancer stage or mortality have been confined to the Medicare population. Riley et al 5 showed earlier stage at diagnosis for melanoma and cancers of the breast, cervix, and colon, malignant neoplasms for which effective screening services were available for patients enrolled in Medicare HMOs compared with age-matched patients in an FFS plan. In this 5-year analysis, stomach cancer was diagnosed at later stages in HMO enrollees; however, no differences were observed between HMO and FFS enrollees for cancers of the prostate, rectum, buccal cavity and pharynx, bladder, uterus, kidney, and ovary. The HMO effects were strongest in areas with large, well-established HMOs, and promotion and increased coverage of screening services by HMOs was proposed as an explanation for the findings. 5 Roetzheim et al 25 assessed the effects of Medicare HMO and FFS plans, Medicaid coverage, commercial HMO, preferred provider organization, and indemnity providers, as well as the uninsured, on early detection of melanoma and colorectal, breast, and prostate cancer in Florida and, as with other health care system analyses, [26] [27] [28] [29] [30] demonstrated that only Medicaid coverage or lack of health insurance was associated with cancer diagnosis at later stages.
Gatekeeper HMOs typically require primary care referral to specialists, as opposed to direct specialist access through preferred provider organizations, FFS plans, or Medicaid or Medicare, assuming that specialists accept patients enrolled in these federal programs. Physician supply alone has been correlated with melanoma mortality, with increasing numbers of both dermatologists and family physicians associated with earlier detection of melanoma in a recent Florida analysis. 31 The promotion of and accessibility to cancer screening may be better established in the large HMO setting than in FFS plans, and lack of screening and medical access most certainly has a role in increased mortality for various cancers in the uninsured. 32, 33 A recent study by Kirsner et al 9 demonstrated diagnosis of earlier stage melanomas in a population of Medicare patients enrolled in HMO health care delivery systems compared with matched patients enrolled in FFS plans. In addition, patients enrolled in HMOs had improved survival after melanoma diagnosis compared with patients in FFS plans; median overall survival was more than 26 months longer. While the HMO-associated survival advantage did not persist when controlled for stage at diagnosis, the authors suggest that this was the result of diagnosis at earlier stages compared with that in the FFS group. Increased coverage of preventive services, routine access to primary care providers, and direct access to dermatologists through HMO plans were proposed as possible reasons for the study findings. 9 Our 5-year analysis in a university-based melanoma clinic similarly showed no differences in tumor thickness or stage between GK and DA routes, although patients in the DA group underwent biopsy sooner and seemed to have more ulcerated primary melanomas. While our pilot study is small in comparison with the analysis of Kirsner et al, 9 it has the advantages of including patients of all ages with melanoma; expanded and more accurate determination of health care model per subject; inclusion of tumor characteristics including ulceration, visible pigmentation, and histogenetic subtype; and more precise staging of cutaneous melanoma, adhering to the 2002 AJCC melanoma staging system, as opposed to the broader categories of in situ, local, regional, and distant disease used for staging in the Medicare analysis. 9 Furthermore, it addresses the ques-tion of how GK-associated managed care affects melanoma thickness, an issue not completely captured in the large-scale Medicare HMO and FFS comparative analyses, since traditional HMO-directed care may include health plans with direct access to dermatology, as in the Kaiser Permanente system. Patient delay in seeking medical care has been proposed as the principal factor impeding early diagnosis of 12, 15, 17 although few studies 15, 16 have demonstrated a positive correlation between duration of patient delay and prognostic indicators such as tumor thickness or stage at diagnosis. Most studies have shown a weak positive correlation 18 or no association (including ours) between patient delay and tumor thickness. 10, 12, 13, 17, 23, 34, 35 However, increased patient knowledge and awareness of cutaneous melanoma has been associated with reduction in delay time to seek medical attention 36 and with thinner lesions at diagnosis. 10, 12, 13, 37 The effect of medical delay on melanoma stage or prognosis has been less controversial, with most studies (including ours) suggesting that physician delay has little or no effect on melanoma thickness or outcome. 11, 13, 17, 18, 23, 37 In a prospective multicenter study in France of 590 patients with melanoma, 11 physician responsibility accounted for only a small part of the total delay before melanoma removal. However, shorter medical delays were apparent in patients who visited a dermatologist rather than a general practitioner. That our data showed that reduced time to biopsy by dermatologists compared with primary care physicians is not surprising, given the lower threshold dermatologists have for performing biopsy of suspect pigmented lesions by virtue of training. As with previous studies, however, shorter physician delay in the DA group did not affect tumor thickness or stage at diagnosis.
While we found no difference in median tumor thickness between the DA and GK groups, ulceration of the primary tumor was significantly more common in the DA group when considering tumors more than 1.0 mm thick and was marginally significant when considering all tumors. This difference suggests a potential advantage in earlier biopsy of primary melanomas with this adverse prognostic factor, 4, 24, [38] [39] [40] although no difference in thickness or stage was evident in our analysis. This result could also be explained by the older age of patients in the DA group compared with the GK group (mean age, 55 vs 49 years, respectively; P = .01), because older age correlates with both increased tumor thickness and higher incidence of histologic ulceration in primary melanoma. 41 Study limitations include the retrospective, nonrandomized nature of the study; referral bias to a tertiary care facility; small sample size; and potential geographic variation in health care delivery and predominance of one type of model over another in northern California. All of these factors may make our results less generalizable to other populations or regions of the United States. The imbalance of patients in the GK and DA groups in our study seems to reflect the proportion of managed-care patients in the Stanford University dermatology clinics during the period assessed. A larger sample size is required to adequately differentiate between the reported distributions of median thicknesses; 1114 cases in each sample (DA and GK) would be necessary to maintain an ␣ value of .05 and power of 80%. In addition, the difference in personal history of melanoma between the DA and GK groups (11% vs 2%, respectively; P= .02) may have resulted in a self-selection bias whereby patients at increased risk for second primary tumors opted for DA to dermatology rather than GK referral. Finally, although our data capture rate was high, we had a 25% missing data rate for the patient delay analysis. Recognizing this, we performed a sensitivity analysis, which showed our results to be robust insofar as lack of significant difference in patient delay according to health care model.
While preliminary, our data are consistent with those of other Medicare-based HMO vs FFS analyses and demonstrate that DA vs GK health care delivery models may have no appreciable effect on median thickness or stage of melanoma at diagnosis and, thus, no likely effect on melanoma-related outcomes. Rather, the variable services and rules within health care delivery models, including potential factors such as availability and use of routine cancer screening and DA to dermatology, are most likely to affect melanoma outcome. However, evidence suggests that routine skin cancer screening, regardless of health care model, may be less prevalent by primary care physicians or even dermatologists than screening for other cancers, such as prostate, breast, and colorectal cancers. [42] [43] [44] Our data are consistent with previous reports of the weak correlation between medical delay and increased tumor thickness or melanoma stage. Although we found a difference between the DA and GK groups for histologic ulceration, this represents only 1 factor in melanoma staging. Confirmatory studies and further analysis of the potential effect of health care delivery models on prompt diagnosis of more aggressive melanomas (eg, those with ulceration, lymphovascular invasion, high mitotic rate, or nodular subtype) are warranted. 
